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1. Determine the following
(a) Lfe2tptg [2]
(b) Lfcos(t  3)H(t  5)g [3]
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(c) L 1

3pe 2p
(2p2   8k2)2

[4]
(d)
1
D2 +D   2fe
 2xg [3]
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2. (a) Sketch the graph of the function f(t) = 1  t+H(t  2) + (t  4)H(t  4)
for t  0. [3]
(b) The function represented by the graph below is dened analytically as
f(t) =
8><>:
0 0  t < 2
e 
t
4 2  t < 5
0 t  5
(i) Express f(t) in terms of Heaviside functions. [2]
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3. Determine the unique solutions of the following dierential equations by using the Laplace
transform, subject to the indicated initial conditions:
(a)
d2y
dt2
+ 2
dy
dt
+ y = 3te t; y(0) = 4; y0(0) = 2 [7]
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(b) y00 + 3y0 + 2y = 1 H(t  2); y(0) = y0(0) = 0 [11]
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(c) y0 + 2y =
(
2 0  t  3;
1 t  3 y(0) = 1 [10]
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4. Find the general solutions of the following dierential equations by using D-operators.
(a)
d2i
dt2
  3di
dt
+ 4i = e 2t sin 3t; [8]
CONTINUED
{ 9 { MAT3AW3
(b)
d3x
dt3
+ 5
d2x
dt2
  6dx
dt
= t2; [8]
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5. (a) In a LRC series electrical circuit the linear second order dierential equation is given by
L
d2q
dt2
+R
dq
dt
+
1
C
q = E(t);
where L = 1 henry, R = 1 ohm, C = 0:25 farads, and E(t) = 50 cos t volts.
(i) Use D operators to solve fot q(t). [7]
(ii) Express the steady state of q in the form q = R sin(!t+ ). [2]
(iii) Find the steady state current i. [1]
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(b) Use D-operators to solve the following system of dierential equations for x only.
(D + 2)x+ (D + 1)y = 4et
(D + 3)y + 5x = 5e2t
[9]
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6. Find a Fourier series for the following odd function
f(x) =
8<:x  3   2  x  0
x+ 3 0  x  2
; f(x) = f(x+ 4) [9]
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7. Perform a numerical harmonic analysis on the following data, round o all calculations
to two decimal places and present a Fourier approximation of f(t) up to the second
harmonics. [11]
t 2.5 3.0 3.5 4.0 4.5 5.0
f(t) 3.1 2.2 1.5 1.2 1.1 1.05
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